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DETAILED ACTION 



This Office Action is in response to Applicant's Amendment dated 01/31/2006. 

Specification 

1 . The specification is objected to as failing to provide proper antecedent 
basis for the claimed subject matter. See 37 CFR 1 .75(d)(1 ) and IVIPEP § 608.01 (o). 
Correction of the following is required: Specification should be corrected to support 
limitations of original claim 3 of "wherein patterning the first and the second mask layers 
with the same pattern" 

Drawings 

2. The drawings are objected to under 37 CFR 1.83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the exposed of source 
portion through the dielectric 275 of figure 2C (see specification [0043] for details) must 
be shown or the feature(s) canceled from the claim(s). In addition, the first mask (280) 
exposing a portion of the layer of dielectric over the drain region and the second mask 
(281 ) exposing a portion of the layer of polysilicon over the drain region as In claim 17 
be shown or the feature(s) canceled from the claim(s). 

Corrected drawing sheets In compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the Immediate 



Application/Control Number: 10/714,752 Page 3 

Art Unit: 2813 

prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Claim Objections 

3. Claims 2 and 15 objected to because of informalities. Appropriate 
corrections are required to clarify scopes of claims. 

► With respect to claim 2, "wherein forming a first and second mask layer further 
comprises forming at least one of the first and second mask layer with a photoresist" 
should be changed to "wherein forming the first and second mask layers further 
comprises forming at least one of the first and second mask layers with a photoresist" to 
clarify scope of claim. 

► With respect to claim 1 5, "wherein removing the first and second mask layer 
further comprises stripping at least one of the first and second mask layer" should be 
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changed to "wherein removing the first and second mask layers further comprises 
stripping at least one of the first and second mask layers" to clarify scope of claim. 



Claim Rejections - 35 (JSC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-2, 4-6 and 8-17 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kim [US 6,001,685] in view of Wu et al. [US 6,309,975] and 

Applicant's Admitted Prior Art. 

► With respect to claims 1 , 5-8 and 14, Kim (figs 6's and col. 1-7) discloses a 
method of fabricating a source interconnect to a memory cell comprising: 

forming a layer of dielectric material (28/29/30, fig 6B) overlying a gate stack 
(23/24/25), a source region (26) and a drain region (28) of the memory cell; 

forming a first mask layer (31, fig 6B) overlying the layer of dielectric material; 

patterning the first mask layer (31 , fig 6B) to expose a portion of the layer of 
dielectric material over at least the source region; 

removing a portion of the exposed portion of the layer of dielectric material to 
expose the source region (26, fig 60); 

removing the first mask layer (31 , fig 60); 
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forming a layer of polysilicon (32, fig 6C) overlying the layer of dielectric material 
and in contact with the exposed source region; and 

selectively etching the layer of polysilicon thereby forming the source 
interconnect (32', fig 6D). 

Kim does not teach: 

a) removing said portion of the exposed portion of the layer of the 
dielectric material to form a trench shaped region and expose the source region 
[claim 1]; 

b) said selectively etching the layer of polysilicon comprising: forming 
a second mask layer overlying the layer of polysilicon; patterning the second 
mask layer to expose a portion of the layer of polysilicon over at least the source 
region; implanting ions in the exposed portion of the layer of polysilicon, thereby 
forming an implanted portion of the layer of polysilicon and an non-implanted 
portion of the layer of polysilicon; removing the second mask layer; and 
selectively etching the layer of polysilicon to preferentially remove the non- 
implanted portion, thereby forming the source interconnect [claim 1J, wherein said 
implanting ion comprises implanting an ion species that is one of boron, 
phosphorous, arsenic, argon and silicon [claim 14], wherein said selectively 
etching the layer of polysilicon comprises selectively wet etching the layer of 
polysilicon [claim 5] with TMAH [claim 6] or KOH [claim 8]. 

Regarding to a), APA (fig 1 B, specification paragraph [0023]) shows etching 
dielectric material can expose the source region and form in either a trench shaped 
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region or a contact hole shaped region to interconnection. Therefore, at the time of 
invention, it would have been obvious for those skilled in the art to modify process of 
Kim et a! by forming the trench shaped region as being claimed as taught by APA to 
provide interconnection region to the source region of device. 

Regarding to b), Wu et al (figs 21-23, col. 8-11, 34-40 and 47-48) teaches 
forming a second mask layer overlying the layer of polysilicon; patterning the second 
mask layer to expose a portion of the layer of polysilicon over an active region; 
implanting ions in the exposed portion of the layer of polysilicon, thereby forming an 
implanted portion of the layer of polysilicon and an non-implanted portion of the layer of 
polysilicon; removing the second mask layer; and selectively etching the layer of 
polysilicon to preferentially remove the non-implanted portion, thereby forming the 
polysilicon interconnect, wherein said implanting ion comprises implanting an ion 
species that is one of boron, phosphorous, arsenic, argon and silicon, wherein said 
selectively etching the layer of polysilicon comprises selectively wet etching the layer of 
polysilicon with TMAH or KOH. Therefore, at the time of invention, it would have been 
obvious for those skilled in the art to modify process of Kim by using the second mask, 
implanting ions and selectively etch as being claimed, per taught by Wu et al., to 
provide a better control in selectively etching the layer of polysilicon to form the source 
interconnection. 

► With respect to claim 2, Kim (col. 6 lines 16-30) disclose forming the first mask 

(first mask 31) with a photoresist. 
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► With respect to claim 4, the layer of polysilicon overlying the dielectric material 
and In contact with the exposed source region in the process of Kim in view of Wu et al 
and APA would be conductively doped for functioning as conductor polysilicon for the 
source interconnection. 

► With respect to claim 9, the layer of polysilicon overlying the layer of dielectric 
material would be a layer of silicon containing layer. 

► With respect to claims 1 2-1 3, the claimed range of ion dosage level of implanting 
ion is considered to involve routine optimization while has been held to be within the 
level of ordinary skill in the art. As noted in In re Aller 105 USPQ233, 255 (CCPA 

1 955), the selection of reaction parameters such as temperature and concentration 

would have been obvious. 

"Normally, it is to be expected that a change in temperature, or in concentration, 
or in both, would be an unpatentable modification. Under some circumstances, 
however, changes such as these may be impart patentability to a process if the 
particular ranges claimed produce a new and unexpected result which is different 
in kind and not merely degree from the results of the prior art... such ranges are 
termed "critical ranges and the applicant has the burden of proving such 
criticality... More particularly, where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable 
ranges by routine experimentation." 

See also In re Waite 77 USPQ 586 (CCPA 1948); In re Scherl 70 USPQ 204 
(CCPA 1946); In re Irmscher 66 USPQ 314 (CCPA 1945); In re Norman 66 
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USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 372 (CCPA 1942); In re Sola 
25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 (CCPA 1934). 

► With respect to claim 15, removing the first and second masks in the process of 
Kim in view of Wu et al and APA would comprise stripping the first and second masks. 

► With respect to claim 16, Kim (col. 6 lines 26-35) discloses removing a portion of 
the exposed portion of the layer of dielectric material to expose the source region 
comprises anisotropically etching the exposed portion of the layer of dielectric material. 

► With respect to claim 17, Kim (fig 6B-C) shows patterning the first mask layer 
comprising patterning the first mask layer to additionally expose a portion of the layer of 
dielectric over at least the drain region (26'). 

5. Claims 1-2, 4-6 and 8-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jenq et al. [US 6,159,788] In view of Wu et al [US 6,309,975] and 
APA. 

► With respect to claims 1 , 5-8 and 1 4, Jenq et al (figs 1 -5 and col. 1 -1 0) discloses 
a method of fabricating a source interconnect to a memory cell comprising: 

forming a layer of dielectric material (36, fig 2) overlying a gate stack 
(14/16/18/20), a source region (30) and a drain region (28) of the memory cell; 

forming a first mask layer overlying the layer of dielectric material (col. 6 lines 1- 

7); 

patterning the first mask layer (having the first mask pattern with an opening over 
the source region 30, col. 6 lines 1-7) to expose a portion of the layer of dielectric 
material over at least the source region; 
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removing a portion of the exposed portion of the layer of dielectric material to 
expose the source region (fig 3, col. 6 lines 1-16); 

removing the first mask layer (col 6 lines 28-29); 

forming a layer of polysilicon (42, fig. 4) overlying the layer of dielectric material 
and in contact with the exposed source region; and 

selectively etching the layer of polysilicon thereby forming the source 
interconnect (44, fig 5). 

Kim does not teach: 

a) removing said portion of the exposed portion of the layer of the 
dielectric material to form a trench shaped region and expose the source region 
[claim 1J; 

b) said selectively etching the layer of polysilicon comprising: forming 
a second mask layer overlying the layer of polysilicon; patterning the second 
mask layer to expose a portion of the layer of polysilicon over at least the source 
region; implanting ions in the exposed portion of the layer of polysilicon, thereby 
forming an implanted portion of the layer of polysilicon and an non-implanted 
portion of the layer of polysilicon; removing the second mask layer; and 
selectively etching the layer of polysilicon to preferentially remove the non- 
implanted portion, thereby forming the source interconnect [claim 1], wherein said 
implanting ion comprises implanting an ion species that is one of boron, 
phosphorous, arsenic, argon and silicon [claim 14], wherein said selectively 
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etching the layer of polysilicon comprises selectively wet etching the layer of 

polysilicon [claim 5/ with TMAH [claim 6] or KOH [claim 8]. 

Regarding to a), APA (fig IB, specification paragraph [0023]) shows etching 
dielectric material can expose the source region and form in either a trench shaped 
region or a contact hole shaped region to interconnection. Therefore, at the time of 
invention, it would have been obvious for those skilled in the art to modify process of 
Jeng et al by forming the trench shaped region as being claimed as taught by APA to 
provide interconnection region to the source region of device. 

Regarding to b), Wu et al (figs 21 -23, col. 8-1 1 , 34-40 and 47-48) teaches 
forming a second mask layer overlying the layer of polysilicon; patterning the second 
mask layer to expose a portion of the layer of polysilicon over an active region; 
implanting ions in the exposed portion of the layer of polysilicon, thereby forming an 
implanted portion of the layer of polysilicon and an non-implanted portion of the layer of 
polysilicon; removing the second mask layer; and selectively etching the layer of 
polysilicon to preferentially remove the non-implanted portion, thereby forming the 
polysilicon interconnect, wherein said implanting ion comprises implanting an ion 
species that is one of boron, phosphorous, arsenic, argon and silicon, wherein said 
selectively etching the layer of polysilicon comprises selectively wet etching the layer of 
polysilicon with TMAH or KOH. Therefore, at the time of invention, it would have been 
obvious for those skilled in the art to modify process of Jenq et al in view of APA by 
using the second mask, implanting ions and selectively etch as being claimed, per 
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taught by Wu et al., to provide a better control in selectively etching the layer of 
polysilicon to form the source interconnection. 

► With respect to claim 2, Jenq et al (col. 6 lines 27-29) disclose forming at least 
one of the first and second masks (first mask) with a photoresist. 

► With respect to claim 4, Jenq et al (col. 6 lines 30-45) discloses forming the layer 
of polysilicon overlying the layer of the dielectric material and in contact with the 
exposed source region wherein the layer of polysilicon is conductively doped. 

► With respect to claim 9, the layer of polysilicon overlying the layer of dielectric 
material would be a layer of silicon containing layer. 

► With respect to claim 10, Jenq et al (figs 2-3 and col 6 lines 1-7) disclose 
patterning the first mask layer comprises patterning the first mask layer to expose a 
portion of the layer of the dielectric over the source region and a portion of the gate 
stack. 

► With respect to claim 1 1 , in combination of process of Jenq et al in view of Wu et 
al and APA, to form the source interconnect (44) overlying the source region (30) and a 
portion of the gate stack, patterning the second mask would expose a portion of the 
layer of polysilicon over the source region and a portion of the gate stack. 

► With respect to claims 12-13, the claimed range of ion dosage level of implanting 
ion is considered to involve routine optimization while has been held to be within the 
level of ordinary skill in the art. As noted in In re Aller 105 USPQ233, 255 (CCPA 
1955), the selection of reaction parameters such as temperature and concentration 
would have been obvious. 
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"Normally, it is to be expected that a change in temperature, or in concentration, 
or in both, would be an unpatentable modification. Under some circumstances, 
however, changes such as these may be impart patentability to a process if the 
particular ranges claimed produce a new and unexpected result which is different 
in kind and not merely degree from the results of the prior art... such ranges are 
termed "critical ranges and the applicant has the burden of proving such 
criticality... More particularly, where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable 
ranges by routine experimentation." 

See also In re Waite 77 USPQ 586 (CCPA 1948); In re Scherl 70 USPQ 204 
(CCPA 1946); In re Irmscher 66 USPQ 314 (CCPA 1945); In re Norman 66 
USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 372 (CCPA 1942); In re Sola 
25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 (CCPA 1934). 
► With respect to claim 15, removing the first and second masks in the process of 
Jenq et al in view of Wu et al and APA would comprise stripping the first and second 
masks. 



Response to Arguments 
6. Applicant's arguments filed on 01/31/2006 have been fully considered but 
they are not persuasive. 
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► In regarding to Applicant's argument on pages 9-1 1 , Applicant argues that claims 

1-2, 4-6 and 8-17 are not obvious over Kim [US 6,001 ,685] in view of Wu et al [US 

6,309,975] and Applicant's Admitted Prior Art because: 

Kim does not disclose or suggest forming a local interconnect by forming 
a trench shaped region in a dielectric layer then forming a local 
interconnect of polysilicon in the trench shaped region by selectively 
etching non-ion implanted region of a deposited layer polysilicon; 
Wu et al does not has found no mention of forming a trench shape local 
interconnect by forming a trench shape region in a dielectric layer, 
depositing a layer of polysilicon, masking the layer of polysilicon, 
selectively ion implanting the masked layer of polysilicon so that it can 
selectively etched to preferentially remove the non-implanted portion 
thereby forming a source interconnect in the trench shape region; and 
APA does not teach or suggest Applicant method of forming a trench 
shaped local interconnect, second mask layer, ion implant and v^^et etch ~ 
APA (fig 1 B text [0023]) does not teach or suggest forming a local 
interconnect of polysillicon by forming a trench shaped region in a 
dielectric layer and then forming a local interconnect of polysilicon in the 
trench shaped region by selectively etching non-ion implanted regions of 
a deposited layer of polysilicon. 
The argument is not persuasive since Applicant can not attack references 

individually while the rejection is based on a combination of obviousness. The test for 
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obviousness is not whether the features of a secondary reference may be bodily 
incorporated into the structure of the primary reference; nor is it that the claimed 
invention must be expressly suggested in any one or all of the references. Rather, the 
test is what the combined teachings of the references would have suggested to those of 
ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981). 
In this situation, Kim substantially discloses the claimed method including forming the 
source interconnect (32', fig 6D) in the layer of the dielectric and being in contact with 
the exposed source region. Although Kim does not mention about said local 
interconnect in the trench shaped region in the dielectric material exposing the source 
region, such as teaching is suggest by APA (fig 1 B, lines 5-9 of text [0023]). In addition, 
Wu et al teaches patterning the second mask to expose a portion of the layer of 
polysilicon, selectively ion implanting the masked layer of polysilicon so that it can 
selectively etched to preferentially remove the non-implanted portion thereby 
interconnect of polysilicon. Combination of process of Kim in view of APA and Wu et al 
would suggest the claims with reason given above to form the source interconnect in 
the trench shaped region. 

► In regarding to Applicant's argument on pages 11-14, Applicant argues that 
claims 1-2, 4-6 and 8-1 7 are not obvious over Jenq et al [US 6,1 59,788] in view of Wu 
et al [US 6,309,975] and Applicant's Admitted Prior Art because: 

Jenq et al teach forming an electrode for DRAM storage capacitor but 
does not teach forming a local interconnect by forming a trench shaped 
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region and by selectively etching non-ion implanted region of a deposited 
layer of polysilicon; 

Wu et al does not teach forming a trench shape local interconnect by 
forming a trench shaped region in a dielectric layer, depositing a layer of 
polysilicon, masking, selectively ion implanting then selectively etching to 
preferentially remove the non-implanted portion thereby forming the 
source interconnect in the trench shape region; and 
APA (fig 1 B text [0023]) does not teach or suggest Applicant method of 
forming a trench shaped local interconnect, second mask layer, ion 
implant and wet etch - APA does not teach or suggest forming a local 
interconnect of polysillicon by forming a trench shaped region in a 
dielectric layer and then forming a local interconnect of polysilicon in the 
trench shaped region by selectively etching non-ion implanted regions of 
a deposited layer of polysilicon. 
The argument is not persuasive since Applicant attacks references individually 
while the rejection is based on a combination of obviousness. The test for obviousness 
is not whether the features of a secondary reference may be bodily incorporated into the 
structure of the primary reference; nor is it that the claimed invention must be expressly 
suggested in any one or all of the references. Rather, the test is what the combined 
teachings of the references would have suggested to those of ordinary skill in the art. 
See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981). In this situation, contrary 
to Applicant argument, Jenq et al substantially discloses the claimed method of forming 
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local interconnect (polysilicon pad 44, fig 5) of polysilicon over which a electrode (54, fig 
10) of DRAM storage capacitor will be formed. Although Jenq et al not mention in 
written that the local interconnect is formed in the trench shaped region in the dielectric, 
such as teaching is taught by APA (fig 1 B, lines 5-9 of text [0023]). Moreover, Wu et al 
teaches selectively ion implanting the masked layer of polysilicon so that it can 
selectively etched to preferentially remove the non-implanted portion thereby 
interconnect of polysilicon. Therefore, combination of process of Jenq et al in view of 
APA and Wu et al would suggest the claims with reason given above to form the source 
interconnect in the trench shaped region. 

Allowable Subject Matter 

7. Claim 3 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: Recording Prior Art fails to disclose or suggest a combination process steps of 
fabricating a source interconnect to a memory cell comprising patterning the first mask 
layer to expose a portion of the layer of dielectric material over at least the source 
region; removing a portion of the exposed of the layer of dielectric material to form a 
trench shaped region and expose the source region; forming a layer of polysilicon 
overlying the layer of dielectric material and trench shaped region to be in contact with 
the exposed source region; forming a second mask layer overlying the layer of 
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polysilicon; patterning the second mask layer to expose a portion of the layer of 
polysilicon over at least the trench shaped region; wherein patterning the first and 
second mask layers comprises patterning the first and second mask layers with the 
same pattern; implanting ions in the exposed portion of the layer of polysilicon, thereby 
forming an implanted portion of the layer of polysilicon and an non-implanted portion of 
the layer of polysilicon; removing the second mask layer; and selectively etching the 
layer of polysilicon to preferentially remove the non-implanted portion, thereby forming 
the source interconnect in the trench shaped region. 



Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant Is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanhha Pham whose telephone number is (571 ) 272- 



Application/Control Number: 10/714,752 



Page 18 



Art Unit: 2813 

1696. The examiner can normally be reached on Monday and Thursday 9:00AM - 
9:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead can be reached on (571) 272-1702. The fax jDhone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
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